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TRANSLATION OF JAPANESE TOKUHYOU 7-500238 
PUBLISHED JANUARY 5, 1995 
[TITLE OF THE INVENTION] 

ELEMENT FOR INSERTION IN DATA-PROCESSING EQUIPMENT 
[ABSTRACT] 

The present invention relates to an element for insertion in data -processing 
equipment, comprising electronic circuits, a hub engaging with a drive shaft at the 
working position of the element, a current generator having a rotor and a stator. To 
provide a current generator capable of feeding power to the electronic circuits, a 
construction has been proposed, in which a magnet that rotates together with the 
component hub constitutes a rotor, element members of a stator include at least a coil 
that is in a magnetic field region formed by the rotor magnet. 

WHAT IS CLAIMED IS: 

1. An element for insertion in data-processing equipment, comprising electronic 
circuits (4, 5 and 6), a hub for engaging with a drive shaft at the working position of the 
element (1), a current generator having a rotor (8) and a stator (12), characterized in 
that 

a magnet (11) that rotates together with the hub (9) of the element (1) constitutes 
the rotor (8), 

component members of the stator (12) include at least coils (13 and 22); the coils 
being disposed in a magnetic field region formed of the rotor magnet (11). 

2. An element as set forth in Claim 1 wherein the magnet (11) is of a ring shape, 
concentrically enclosing the hub (9) of the element (1), and is fixedly fitted to the hub (9). 

3. An element as set forth in Claim 2 wherein the ring magnet (11) has segments 
that are alternately magnetized in mutually opposite polarities. 

4. An element as set forth in any of Claims 1 through 3 wherein the stator (12) 
has stator plates (16 and 17) in addition to the coils (13 and 22); the stator plates 
elongating very close to the magnet (11). 
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5. An element as set forth in Claim 4 wherein two stator plates (16 and 17) are 
provided, between which coils (13 and 22) are provided. 

6. An element as set forth in Claim 5 wherein each of the stator plates (16 and 
17) has a central opening equipped with inwardly-oriented teeth (18); the teeth being 
allocated to the magnet (11). 

7. An element as set forth in any of Claims 3 through 6 wherein the teeth (18) 
elongate inwardly in the radial direction in such a manner that the ring magnet (11) 
exists between the teeth; the magnet being magnetized in the axial direction alternately 
by each segment. 

8. An element as set forth in any of Claims 3 through 6 wherein the teeth (18) are 
bent inward with respect to the stator plates (16 and 17) in such a manner that the teeth 
(18) enclose the ring magnet (11) from the outside; the ring magnet (11) being 
magnetized in the radial direction alternately by each segment. 

9. An element as set forth in any of Claims 1 through 8 wherein axes extending 
in parallel with the rotating shaft of the hub (9) are provided on the two coils (13). 

10. An element as set forth in Claim 9 wherein a spacer (23) is provided for the 
coil (13). 

11. An element as set forth in any of Claims 1 through 8 wherein the ring magnet 
ring (11) is enclosed by a toroidal coil (22). 

12. An element as set forth in any of Claims 1 through 11 wherein a rechargeable 
battery (21) is provided in addition to a controller (20). 

13. An element as set forth in any of Claims 1 through 12 wherein the element 
has the outside shape of a 3.5-inch diskette. 

14. An element as set forth in any of Claims 1 through 12 wherein the element 
has the outside shape of a tape cassette. 

SPECIFICATION 
ELEMENT FOR INSERTION IN DATA-PROCESSING EQUIPMENT 
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The present invention relates to an element for insertion in data-processing 
equipment. The element comprises electronic circuits, a hub engaging with a drive shaft 
at the working position of the element, and a current generator having a rotor and a 
stator. 

In this type of element, it is difficult to provide a current generator having 
adequate power because the element has the outside shape of a commercially available 
3. 5-inch diskette that has a thickness of not more than about 3 millimeters. 

An element of a type described at the beginning is known by German Patent 
Application No. 3903454. But it gives no detailed description about a current generator 
itself. 

It is an object of the present invention to provide a current generator that can 
supply an adequate amount of energy to electronic circuits. 

The aforementioned objective can be accomplished by adopting the construction 
of the present invention in which a magnet that rotates together with the hub of the 
element constitutes a rotor, component members of a stator include at least a coil; the 
coil being disposed in a magnetic field region formed by the rotor magnet. A current 
generator having such a construction can supply an adequate amount of electric current 
to electronic circuits or integrated circuits (processors, drivers, etc.) incorporated in the 
element. The current generator according to the present invention can feed power even 
to another component member (including circuits to which power is to be fed) that can be 
inserted in the element. 

The ring-shaped magnet should preferably enclose the hub concentrically and be 
fixedly fitted to the hub. This type of magnet, which can be magnetized in opposite 
polarities for each segment, can form a rotor or stator of a current generator. 
Component members of the stator also include stator plates having good magnetizing 
power, in addition to the coil. The stator plates are used to form magnetic circuits by 
which electric current is induced in the coil. With this means, the current generator can 
generate adequate power, despite the size of the element not exceeding the outside 
dimensions of a commercially available 3.5-inch diskette. 
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Other advantages and details of the present invention will be described based on 
the embodiments shown in FIGS. 1 through 10. 

FIGS. 1, 3, 5, 7 and 9 are front views of an element having a current generator 
according to the present invention. 

FIGS. 2, 4, 8 and 10 are enlarged (not to scale) cross-sectional views of the same. 

Only FIG. 1 shows electronic circuits to which electric current is to be fed. FIGS. 
6a through 6e show individual element members of the current generator shown in FIG. 
5. 

The element shown in FIG. 1 has an outside shape of a commercially available 
3.5-inch diskette. Numeral 2 denotes an opening for a write/read head of an external 
commercially available diskette station. In the region of the opening 2 provided is an 
interface 3, through which data are transmitted between a processor 4 and the 
write/read head of the diskette station. Numerals 5 and 6 denote a memory and a driver, 
respectively. 

A component member of a rotor or armature 8 of the current generator according 
to the present invention is a hub 9. The hub 9 has similar shape and construction to the 
hub of a commercially available 3.5-inch diskette, and also has an engaging opening 
according to the present invention. A ring-shaped magnet 11 encloses the hub 9 and 
fixedly fitted by adhesion from the outside. The ring magnet 11 is magnetized in the 
axial direction alternately by each segment, though not shown in detail in FIG. 1. 

Component members of the stator 12 in the embodiment shown in FIG. 1 are a 
coil core 14 and a coil 13 having a winding 15. A coil axis is disposed in parallel with the 
rotating shaft of the rotor 8. Two cover plates 16 and 17 are provided additionally. The 
cover plates come in contact with both end faces of the coil 13 from the outside and are 
cut into a semi-circular shape and into a tooth shape in the region of the ring magnet 11. 
Teeth 18 extending inward in the radial direction are disposed on the upper and lower 
surfaces of the rotating ring magnet 11. The teeth 18 should preferably have such a 
construction that the teeth 18 on one plate face the teeth on another plate, or the teeth 
18 on one plate face the teeth on another plate in a slightly shifted or staggered state. 
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The electric current generated in the winding turns 15 of the coil 13 during 
rotation of the rotor or armature 8 is fed to a current controller 20. The output side of 
the current controller 20 is connected to a circuit to which current is to be fed. A battery 
21 can be provided so that power is charged to it by the current generator. With such a 
configuration, power can be fed by the battery 21 to a component member, such as a 
memory, that need voltage even after it is removed from the diskette station. 

An embodiment shown in FIGS. 3 and 4 is different from the embodiment shown 
in FIGS. 1 and 2 in that a stator 12 has two coils. Cover plates 16 and 17 come in 
contact with end faces each of the two coils 13. The cover plates have circular openings 
having inward -oriented teeth 18 in the radial direction. A total of eight teeth 18 are 
provided on each surface. The number of teeth corresponds with the number of 
segments of the ring magnet 11 that are alternately magnetized in the radial direction. 
There can be embodiments having more than two coils 13 and/or the different number of 
poles (such as 4, 16, 32, etc.) 

FIGS. 5 and 6 show details of the construction of the current generator according 
to the present invention. An upper cover plate (stator plate 16) which comes in contact 
with both end faces of the coils 13 is formed into an oval shape. Coil cores 14 are 
provided in the coil. A spacer 23 holds the coils 13. They are shown disposed at their 
desired position in cross section in FIG. 6a. A magnet ring 11 fixedly fitted to a hub 9 
(FIG. 6d) is magnetized in the axial direction by each segment. The alternating north 
and south poles are indicated by N and S in FIG. 6b (front view) and FIG. 6c (side view). 
The magnet ring 11 can be formed by bonding the magnetized segments (by adhesive, 
etc.) The lower side of the stator 12 forms a cover plate 17 (FIG. 6e). 

In an embodiment shown in FIGS* 7 and 8, the coil 13 is replaced with a toroidal 
coil 22. The toroidal coil directly encloses the ring magnet 11. The toroidal coil is 
disposed concentrically in such a manner as to enclose the ring magnet 11. 

An embodiment shown in FIGS. 9 and 10 has stator plates 16 and 17 having a 
different shape from those in the aforementioned embodiments. Teeth 18 are bent 
inward by about 90 degrees with respect to the surface of the element 1. The teeth 18 on 
one stator plate 17 or 16 are engaged with the tooth-spacing portions on the other stator 
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plate 16 or 17. The teeth 18 face a magnet ring 11, which is magnetized in the radial 
direction (see the side view of FIG. 10). An advantage of this means is in that a magnet 
ring 11 having the maximum height almost equal to the height of the element 1 can be 
used. 

The aforementioned current generator transmits an adequate amount of power to 
feed to integrated circuits. 

It is preferable to use a magnet made of a material having a high coercive force, 
such as a magnet obtained by welding or sintering nickel- iron-silicon magnets. A 
current generator can be used as the element 1 having an outside shape of a cassette 
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AMENDMENT SUBMITTED JANUARY 4,1994 

SPECIFICATION 
ELEMENT FOR INSERTION IN DATA-PROCESSING EQUIPMENT 

The present invention relates to an element for insertion in data-processing 
equipment with an outside shape of a diskette or cassette. The element comprises 
electronic circuits, and a current generator having a rotor and a stator comprising at 
least a coil. The hub of the rotor engages with a drive shaft of the electronic data 
processing equipment at the working position of the element. 

In this type of element, it is difficult to construct a current generator having 
adequate power because the element has the outside shape of a commercially available 
3,5-inch diskette that has a thickness of not more than about 3 millimeters. 

An element of a type described at the beginning is known by German Patent 
Application No. 3903454. But it gives no detailed description about a current generator 
itself. 

It is an object of the present invention to provide a current generator that can 
supply an adequate amount of energy to electronic circuits. 

The aforementioned objective can be accomplished by adopting the construction 
of the present invention in which a hub has a ring-shaped magnet that encloses the hub. 
The magnet is magnetized in alternately opposite polarities by each segment. In 
addition to the coil, the stator has stator plates, between which the coil is disposed; the 
stator plates extending to the immediate vicinity of the ring magnet. A current 
generator having such a construction can supply an adequate amount of current to 
electronic circuits or integrated circuits (processors, drivers, etc.) incorporated in the 
element. The current generator according to the present invention can feed power even 
to another component member (including circuits to which power is to be fed) that can be 
inserted in the element. The stator plates are used to form magnetic circuits by which 
electric current is induced in the coils. With this means, the current generator can 
generate adequate power, despite the size of the element not exceeding the outside 
dimensions of a commercially available 3.5-inch diskette. 
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Other advantages and details of the present invention will be described based on 
the embodiments shown in FIGS. 1 through 10. 

FIGS. 1, 3, 5, 7 and 9 are front views of an element having a current generator 
according to the present invention. 

FIGS. 2, 4, 8 and 10 are enlarged (not to scale) cross-sectional views of the same. 

WHAT IS CLAIMED IS: 

1. An element for insertion in data-processing equipment with an outside shape 

V 

V' 

* of a diskette or cassette, comprising electronic circuits (4, 5 and 6), a current generator 

comprising a stator including at least a coil (13) and a rotor (8); a hub (9) of the rotor 
engaging with a drive shaft of the electronic data processing equipment at the working 
position of the element (1), characterised in that 

the hub (9) has a ring-shaped magnet (11) that encloses the hub (9), and 
the magnet is magnetized in alternately opposite polarities by each segment, 
the stator has stator plates (16 and 17) in addition to the coil (13); 
the coil (13) disposed between the stator plates and the stator plates extending 
up to the immediate vicinity of the ring magnet (11). 

2. An element as set forth in Claim 1 wherein each of the stator plates (16 and 
17) has a central opening having inward -oriented teeth (18); the teeth being allocated to 
the magnet (11). 

3. An element as set forth in Claim 2 wherein the teeth (18) extend inward in the 
radial direction in such a manner that the ring magnet (11) lies between the teeth; the 
magnet being magnetized in the axial direction alternately by each segment. 

4. An element as set forth in Claim 2 wherein the teeth (18) are bent inward with 
respect to the surfaces of the stator plates (16 and 17) in such a manner as to enclose the 
ring magnet (11) from the outside; the magnet being magnetized in the radial direction 
alternately by each segment. 

5. An element as set forth in any of Claims 1 through 4 wherein two coils (13) 
having axes extending in parallel with the rotating shaft of the hub (9) are provided. 
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6. An element as set forth in Claim 5 wherein a spacer (23) is provided for the 
coil (13). 

7. An element as set forth in any of Claims 1 through 4 wherein the magnet ring 
(11) is enclosed by a toroidal coil (22). 

8. An element as set forth in any of Claims 1 through 7 wherein a rechargeable 
battery (21) is provided in addition to a controller (20). 



-9- 



